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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low pressure discharge lamp in which 

a characteristic that lamp voltage is low can be maintained for long time also in 
continuous lighting and high luminous efficiency can be obtained for long time. 



SOLUTION: A low pressure discharge lamp 10 is constituted to have a tube type 
glass valve 1 1 and a pair of electrodes 14 arranged so as to face each other 
within this glass valve 11. In this case, the electrodes 14 are formed by holding 
an electron emissive material containing fluorine atom contained compound by 
an electrode substrate 20. Electron emissive material is constituted to be held on 
the surface of the electrode substrate 20, to be impregnated into the porous 
electrode substrate 20 or to be sintered together with metallic particles 
constituting the electrode substrate 20. 
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CLAIMS 

[Clalm(s)] 

[Claim 1] It is the low-pressure discharge lamp characterized by coming to hold 
the emissive material with which said electrode comes to contain a fluorine atom 
content compound in the low-pressure discharge lamp which comes to have the 
glass bulb of a juxtaductal type, and the electrode of the couple arranged so that 
it may counter mutually in this glass bulb at an electrode base. 
[Claim 2] An electrode is a low-pressure discharge lamp according to claim 1 with 
which emissive material which comes to contain a fluorine atom content 
compound is characterized by coming to be held on the front face of an electrode 
base. 

[Claim 3] An electrode is a low-pressure discharge lamp according to claim 1 or 2 
characterized by impregnation of the emissive material which comes to contain a 
fluorine atom content compound being carried out to a porous electrode base, 

and coming to hold it. 

[Claim 4] An electrode is a low-pressure discharge lamp according to claim 1 or 2 
characterized by coming to sinter the emissive material which comes to contain a 
fluorine atom content compound with the metal particles which constitute an 
electrode base. 

[Claim 5] The low-pressure discharge lamp according to claim 1 to 4 which rare 
gas or rare gas, and mercury are enclosed in a glass bulb, and is characterized 
by the charged pressure being a total of 0.5 to 30 kPa. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the low-pressure discharge lamp 
used for the back light of a liquid crystal display, the light source for scanner 
equipments, the light source for general lighting, the ultraviolet-rays light source, 
etc. in detail about a low-pressure discharge lamp. 

[0002] 

[Description of the Prior Art] Although a liquid crystal display is used in various 
fields in recent years, as a back light of a liquid crystal display, the fluorescent 
lamp which is one sort of a low-pressure discharge lamp is used suitably. 
Moreover, in recently, the low-pressure discharge lamp is used also as the light 
source of scanner equipment, the ultraviolet-rays light source, etc. 
[0003] A low-pressure discharge lamp is classified into the so-called hot cathode 
type of thing which mainly uses a thermionic emission phenomenon, and the so- 
called cold cathode type of thing which mainly uses a secondary-electron- 
emission phenomenon according to the difference of the mechanism of the 
electron emission which contributes to a discharge phenomenon, and this cold 



cathode type of low-pressure discharge lamp - the filament for heating - not 
having ~ the operating temperature (burning working temperature) of that 
electrode ~ about 700 - it is less than [ K or it ]. On the other hand, the operating 
temperature of the electrode of the low-pressure discharge lamp of a hot cathode 
mold is about 1000K, and the operating temperature of an electrode is set also to 
about 2500 K for example, in the short arc discharge lamp which is not a low- 
pressure discharge lamp. 

[0004] If it explains with reference to drawing 1 , in an example of the low- 
pressure discharge lamp of a cold cathode mold, it considers as the configuration 
with which the electrodes 14 and 14 of a couple were formed in the ends of the 
glass bulb 1 1 concerned, the lead wire 13 and 13 connected to the base of 
electrodes 14 and 14 penetrated the ends closure sections 12 and 12 of the 
glass bulb 11, and it was pulled out outside so that it might counter mutually in 
the glass bulb 1 1 of a straight pipe mold. In the low-pressure discharge lamp of 
such a cold cathode mold, what processed the metal plate besides the shape of 
a head open sand mold closed-end sleeve shown in drawing 1 into proper 
configurations, such as the shape of the shape for example, of an ends open 
sand mold sleeve and a strip of paper, as an electrode 14, and was formed, and 
the thing which formed amalgam in the front face of such an electrode in order to 
use the rod-like metal body and to introduce mercury in the glass bulb 1 1 may be 
arranged. Here, what an electrode 14 becomes mainly from a metal simple 
substance or alloys, such as iron, nickel, and aluminum, is used here, and 
emissive material is not usually prepared in many cases. 
[0005] However, although the cathode drop electrical potential difference at the 
time of actuation (potential difference in a staging area while resulting [ from the 
front face of an electrode ] in a positive column (plasma)) is large, for example, 
becomes more than 120V also in the low-pressure discharge lamp of a cold 
cathode mold when emissive material is not prepared in the electrode The rate of 
the power consumed in electrode object itself among the power consumed in the 
whole lamp, i.e., the power which does not contribute to luminescence, is large. 



and there is a trouble that the luminous efficiency over power consunnption is low, 
after all so that I may be understood also from this. 

[0006] For this reason, also in the low-pressure discharge lamp of a cold cathode 
mold, emissive material may be prepared in an electrode, and the emissive 
material which mainly consists of barium (Ba) etc. is held by spreading or baking 
in that case on the front face of the electrode base which consists of a metal like 
the case in electrodes, such as a hot cathode mold low-pressure discharge lamp. 
Thus, since a cathode drop electrical potential difference becomes about 60V by 
existence of the emissive material concerned and the power consumption in 
electrode itself decreases when emissive material is prepared in an electrode 
base, the luminous efficiency over power consumption will become high. 
However, since it is what is easy to disperse by the actuation (sputtering) of the 
electron produced within a glass bulb, when continuation burning of the low- 
pressure discharge lamp concerned is carried out, the emissive material 
concerned cannot disappear within hundreds of hours after burning initiation, and 
the emissive material which consists of barium etc. cannot become what has low 
luminous efficiency after that, and cannot obtain after all the low-pressure 
discharge lamp with which high luminous efficiency is acquired over a long time. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made based on the 

above situations, also in continuation burning, the property that lamp voltage is 
low is maintained over a long time, and the object is in offering the low-pressure 
discharge lamp which can acquire high luminous efficiency over a long time. 
[0008] 

[Means for Solving the Problem] In the low-pressure discharge lamp which 
comes to have the electrode of the couple arranged so that the low-pressure 

discharge lamp of this invention may counter mutually in the glass bulb of a 
juxtaductal type, and this glass bulb, said electrode is characterized by coming to 
hold the emissive material which comes to contain a fluorine atom content 
compound at an electrode base. 



[0009] In the above-mentioned low-pressure discharge lannp, the ennissive 
material which comes to contain a fluorine atom content compound can consider 
an electrode as the configuration which it comes to hold on the front face of an 
electrode base. Moreover, the configuration which impregnation of the emissive 
material which comes to contain a fluorine atom content compound is carried out 
to a porous electrode base, and it comes to hold, or the emissive material with 
which it comes to contain a fluorine atom content compound can consider an 
electrode as the configuration which it comes to sinter with the metal particles 
which constitute an electrode base. 

[0010] Furthermore, rare gas or rare gas, and mercury are enclosed in a glass 
bulb, and, as for the low-pressure discharge lamp concerned, it is desirable that 
the charged pressure is the thing of a total of 0.5 to 30 kPa. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail. Drawing 1 is the sectional view for explanation showing 
the configuration in an example of the low-pressure discharge lamp of this 
invention used as a small fluorescent lamp. In this low-pressure discharge lamp 
10, the closure sections 12 and 12 are formed in the both ends of the glass bulb 
1 1 of the straight pipe mold which is 5mm or less, respectively, and the lead wire 
13 and 13 which penetrates each of these closure sections 12 and 12 airtightly, 
and is extended to the shaft orientations of the glass bulb 1 1 is formed for the 
bore. Electrodes 14 and 14 are formed in each toe of these lead wire 13 and 13 
so that it may counter mutually in the shaft orientations of the glass bulb 1 1 . 
Moreover, the fluorescent substance layer 17 whose thickness is 10-30 
micrometers is formed in the inner skin of the glass bulb 11. And mercury and 
rare gas are enclosed in the glass bulb 1 1 . 

[0012] Drawing 2 is the sectional view for explanation expanding and showing 
the configuration of the electrode section in an example of the low-pressure 
discharge lamp of this invention, by spreading or baking, it holds or adheres and 
the emissive material layer 21 which comes to contain a fluorine atom content 



compound is constitute by all front faces other than a connection with the lead 
wire 13 in the electrode base 20 with which the electrode 14 of this example 
comes to carry out the fabricating operation of the tabular metallic material to the 
configuration of a head open sand mold owner bottom-like sleeve. 
[0013] Although the metal of the shape of the thing which especially the 
configuration of the electrode base 20 of the electrode 14 concerned is not 
limited above, and processed the tabular metallic material into proper 
configurations, such as the shape of the shape of an ends open sand mold 
sleeve and a strip of paper, for example, was formed, or a rod can be used, since 
the maintenance area of emissive material is greatly securable, it is desirable 
that it is a sleeve-like. Moreover, although what is used as construction material 
of this kind of electrode base from the former can be used as construction 
material of the electrode base 20, it is especially desirable at the point that the 
effectiveness of secondary electron emission is [ that it is the alloy of the alloy of 
iron, for example, iron, such as stainless steel, nickel, or nickel ] high, and a point 
with little sputtering and a point with few gas evolutions. 

[0014] As emissive material which forms the emissive material layer 21, the thing 
which comes to contain a fluorine atom content compound is used. Although at 
least one sort chosen from a metal fluoride, fluorine atom content metallic 
compounds, other fluorine atom content inorganic compounds, and a fluorine 
atom content organic compound can specifically be used here as a fluorine atom 
content compound, it is desirable to use a metal fluoride or fluorine atom content 
metallic compounds especially. 

[0015] Although the metal which forms a metal fluoride desirable as a fluorine 
atom content compound, or especially the metal that forms fluorine atom content 
metallic compounds is not limited, it is at least one sort chosen from alkali metal, 

alkaline earth metal, a rare earth metal, and transition metals preferably. When 
the example of such a metal is given, as an alkali metal As Na, K, Rb, Cs, and an 
alkaline earth metal As Be, Mg, calcium, Sr, Ba, and a rare earth metal, Y, La, Ce, 
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, As Lu and transition metals, there 



are Sc, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, 

Cd, Hf, Ta, W, Re, Os, Ir, Pt, and Au. 

[001 6] As an example of a metal fluoride, for example NaF, KF, CuF, Hg2 F2, 
and BeF2, MgF2, CaF2, BaF2, CrF2, MnF2, and FeF2, CoF2, NiF2, CuF2, HgF2, 
AIF3, and SbF3, CrF3, MnFS, FeF3, CoFS, TiF3, VF3, TiF4, VF4, VF5, K2 TiF6, 
K2 BeF4, K2 ZrF6, Na3 AIF6, and others can be mentioned. IVIoreover, as an 
example of fluorine atom content metallic compounds, NaHF2, NaBF4, VF3 O, 
and K2 SiF6, PbSiF6, and others can be mentioned, for example. As a fluorine 
atom content inorganic compound, NH4 F, NH4 HF2, and others can be 
mentioned, for example. Furthermore, as a fluorine atom content organic 
compound, trifluoroacetylacetone, trifluoroacetic acid, trifluoro toluene, a 
hexafluoro acetylacetone, and others can be mentioned, for example. 
[0017] Although the emissive material layer 21 consists only of a fluorine atom 
content compound, it can make the component by other metallic oxides and 
other metallic compounds contain. While being able to acquire the effectiveness 
which controls evaporation and sputtering of the emissive material from the 
emissive material layer 21 by adding the oxide of metals, such as Sr, calcium, Zr, 
and nickel, to a fluorine atom content compound as add-in material especially, it 
is desirable on lamp production at the point that handling of emissive material 
becomes easy. 

[0018] In the emissive material layer 21, it is desirable that the content rate of a 
fluorine atom content compound is high. For example, in all the components that 
constitute the emissive material layer 21 , it is desirable that the content rate of a 
fluorine atom content compound is more than 10 mol % of the whole, and it is 
especially desirable that it is more than 30 mol %. When this rate is less than [ 10 
mol % ], extent to which a cathode drop electrical potential difference is reduced 
becomes small. 

[0019] Especially the concrete means for making the emissive material 
containing a fluorine atom content compound hold on the front face of an 
electrode base is not limited, and can use various proper means. For example. 



depending on the class of ennissive material, the ennissive nnaterial layer 21 can 
be formed using a cathode-sputtering method, a vacuum deposition method, etc. 
IVIoreover, the proper liquid dispersion medium which consists of an organic 
solvent can be made to be able to distribute the powder of emissive material, the 
slurry of emissive material can be prepared, and the approach of applying this to 
the front face of an electrode base, and heat-treating it can be used suitably. 
[0020] If the example of the component which constitutes an emissive material 
layer is given, the component of a strontium oxide, a calcium oxide, and a 
zirconium dioxide will be used as the magnesium fluoride which is a metal 
fluoride, for example as a fluorine atom content compound, and add-in material. 
The powder of each of these components used as a proper rate can be actually 
mixed with a proper organic solvent, a slurry can be prepared, this slurry can be 
applied to the front face of an electrode base so that it may become proper 
coating weight on the front face of an electrode base, and the emissive material 
layer 21 made into the object can be formed for this by heat-treating at the 
temperature of 800-1200 degrees C in inert gas ambient atmospheres, such as 
nitrogen gas, or a vacuum. 

[0021] although it is not what is limited generally since the amount of 
maintenance or coating weight of emissive material in the front face of an 
electrode base changes with classes of emissive material to be used etc. in the 
electrode with which the emissive material layer 21 was formed ~ the amount of 
maintenance per unit area of the front face of an electrode base -0.1 - 5 
mg/cm2 it is ~ the thickness of the emissive material layer 21 is about 0.1-10 
micrometers. Moreover, although it is desirable to carry out to all the fields that 
secondary electron emission may produce, i.e., all the front faces of an electrode 
base, as for the maintenance field of the emissive material in the front face of an 
electrode base, this invention is not limited to this. 

[0022] Drawing 3 is the sectional view for explanation expanding and showing 
the configuration of the electrode section in other examples of the low-pressure 
discharge lamp of this invention, and the electrode 14 of this example is held and 



constituted by carrying out impregnation of tlie ennissive nnaterial wliicli connes to 
contain a fluorine atom content compound in the porous electrode base 30 
formed in the configuration of a head open sand mold owner bottom-like sleeve. 
[0023] The approach of pressing and sintering the powder of a proper ingredient 
metal as an approach of manufacturing the porous electrode base 30 here can 
be used preferably. As powder of this ingredient metal, Ti, Cr, Mn, Fe, Co, nickel, 
Cu, Zn, Nb, Mo, Ru, Rh, Pd, Hf, Ta, W, Re, Os, Ir, Pt(s), and these alloys can be 
used more than combining one powdered sort or powdered it, for example. As for 
the mean particle diameter of the powder of the ingredient metal concerned, it is 
usually desirable that it is about 1-5 micrometers, moreover, the pressure which 
presses the powder of an ingredient metal - 1 - 1.5 ton/cm2 it is - temperature 
of sintering is made into 800-1200 degrees C. 

[0024] In order to make the emissive material which comes to contain a fluorine 
atom content compound in such a porous electrode base 30 hold, predetermined 
after treatment after carrying out impregnation of the slurry of an emissive 
material ingredient to the porous electrode base 30 can be performed, and the 
approach of making the emissive material which comes to contain a fluorine 
atom content compound by this generating can be used. This impregnation 
processing can be performed in various kinds of gas ambient atmospheres, such 
as hydrogen gas, nitrogen gas, and oxygen gas. 

[0025] Drawing 4 is the explanatory view showing typically the condition of the 
organization of the electrode 14 obtained by such approach, 31 is sintering metal 
particles which constitute the porous electrode base 30, and while these sintering 
metal particles 31 are mutually combined by sintering, the gap is formed between 
particles and emissive material 32 is held in this gap, the emissive material layer 
21 is formed with some emissive material. In such an electrode 14, a good low 
lamp voltage condition is maintainable over a long time with the low-pressure 
discharge lamp which can be made to hold a lot of [ the electrode base holding 
emissive material ] emissive material in the gap of a porous electrode base, 
consequently has the electrode 14 concerned. This is because the emissive 



material by which impregnation maintenance is carried out will come to operate 
effectively inside if the emissive material in the front face of an electrode is 
exhausted. 

[0026] Moreover, in this invention, the mixed sintered compact which sinters an 
emissive material ingredient with the metal particles which constitute an 
electrode base, and is obtained can constitute an electrode 14. The same thing 
as the powder of the ingredient metal for forming the porous electrode base 30 
as stated above here as metal particles can be used. As an emissive material 
ingredient, the thing of the oxide which contains a fluorine atom and a proper 
metal atom, for example, a carbonate, a hydroxide, an organic-acid salt, etc. 
which does not generate an impurity on the occasion of sintering can be used 
here preferably. 

[0027] Drawing 5 is the explanatory view showing typically the condition of the 
organization of the electrode 14 obtained by such approach, the metal particles 
from which 41 constitutes an electrode base, and 42 are the particles of emissive 
material, these particles are mutually combined by sintering and the electrode 14 
is constituted. 

[0028] Since such an electrode 14 can be manufactured by sintering the 
ingredient which mixes emissive material and the metal particles 41 which 
constitute an electrode base at a proper rate, corns if needed, and is obtained, it 
can adjust the rate of the emissive material held at the electrode 14 obtained 
eventually in the considerable range. Consequently, since a lot of emissive 
material can be made to hold in the electrode 14 concerned, in the low-pressure 
discharge lamp which has such an electrode 14, a good low lamp voltage 
condition is maintainable over a long time. This is because the emissive material 
currently held inside will come to operate effectively if the emissive material in the 
front face of an electrode is exhausted. 

[0029] Although especially the configuration of an electrode 14 is not limited 
above and it can consider as the shape of the shape of a sleeve of a head open 
sand mold or an ends open sand mold, the shape of a strip of paper, and a rod 



etc., since the area of the part in which ennissive nnaterial is effectively exposed 
to and exists is greatly securable, it is desirable that it is a sleeve-like. 
[0030] In the low-pressure discharge lamp of this invention, an electrode 14 is not 
formed for a filament which emits a thermoelectron to an electrode 14 by itself 
mainly not emitting a thermoelectron. That is, in the low-pressure discharge lamp 
of this invention, an electrode 14 emits secondary electron in response to the 
collision of the electron from a counterelectrode etc., this secondary-electron- 
emission phenomenon causes [ main ] discharge, the discharge concerned is 
maintained, and the burning condition of the low-pressure discharge lamp 
concerned is maintained by this, therefore the low-pressure discharge lamp of 
this invention is the so-called cold cathode type of low-pressure discharge lamp. 
[0031] In this invention, it is desirable to use lead glass, covar glass, or 
borosilicate glass as an ingredient which constitutes the glass bulb 1 1 of a low- 
pressure discharge lamp, and thereby, even if the bore of a glass bulb is 5mm or 
less, reinforcement high enough can be obtained. 

[0032] Moreover, the dumet wire with which the core wire which consists of a 
nickel alloy comes to cover copper as an ingredient which constitutes lead wire 
13, covar, a tungsten, etc. can be used. It is desirable to use a dumet wire, when 
lead glass constitutes the glass bulb 1 1 , and it is desirable to use covar, when 
covar glass constitutes the glass bulb 11. Since the coefficient of thermal 
expansion of a dumet wire is extremely approximated to the coefficient of thermal 
expansion of lead glass, the coefficient of thermal expansion of covar is 
extremely approximated to the coefficient of thermal expansion of covar glass on 
the other hand and the glass bulb 1 1 and lead wire 13 can be directly sealed in 
the airtight high condition, it is not necessary to adopt special closure structure, 
and even if the bore of the glass bulb 1 1 is 5mm or less, the closure section 12 
can be formed advantageously. 

[0033] In the above low-pressure discharge lamps, although rare gas or rare gas, 
and mercury are enclosed in the glass bulb 11, the charged pressure is set to a 
total of 0.5 to 30 kPa. Although at least one sort chosen from neon, the argon. 



the krypton, and the xenon is used here as rare gas, it is desirable to use neon 
and an argon as a principal component, and it is desirable that the percentage of 
the neon especially in all rare gas is 50-95-mol %. By satisfying such conditions, 
small fluorescence tubing with low starting voltage and high brightness is 
obtained. And in a low-pressure discharge lamp, when the charged pressure of 
the enclosed rare gas or rare gas, and mercury totals [ less than ] 0.5, 
consumption by sputtering of emissive material is intense, and since the starting 
voltage of a lamp rises and luminous efficiency falls when the effectiveness will 
be lost at an early stage and the charged pressure concerned exceeds 30kPa(s) 
on the other hand, neither of the cases is desirable. 

[0034] It may be desirable to enclose the mercury other than rare gas in the glass 
bulb 11 of the low-pressure discharge lamp of this invention. In this case, 
although the amount of enclosure of mercury is 1-1 Omg per glass bulb, it is not 
this limitation depending on the content volume of a glass bulb. Moreover, the 

low-pressure discharge lamp of this invention can be carried out as a fluorescent 
lamp, and a fluorescent substance layer is formed in the inner skin of the glass 
bulb 1 1 in this case. What is conventionally known as this fluorescent substance 
layer can be used as it is. 

[0035] Since according to the low-pressure discharge lamp of this invention the 
emissive material which contains a fluorine atom content compound in the 
electrode, and becomes it is held so that clearly also from explanation of the 
example mentioned later, A secondary-electron-emission phenomenon comes to 
occur easily with the emissive material concerned. Consequently, while being 
able to obtain luminescence expected at the low temperature whose electrode is 
the cold cathode mold which does not have a heating filament and whose 
operating temperature is about 500K Thus, since an electrode will not be in 
overheating, extent in which the emissive material containing the fluorine atom 
content compound concerned disperses becomes low, therefore an expected 
operation of the emissive material concerned is maintained over a long time, 
consequently high luminous efficiency can be acquired over a long time. 



[0036] 

[Example] Hereafter, the concrete example of this invention is explained. 
<Example 1> According to the configuration of drawing 1 , the low-pressure 
discharge lamp (10) was produced according to the following conditions. 
[Glass bulb (11)] 

construction material: - lead glass dimension: - the overall length of 70mm, the 

outer diameter of 2.6mm, and the bore [lead wire (13)] of 2.0mm 

Construction material: A dumet wire, the outer diameter of 0.35mm [an electrode 

(14)] 

Electrode Base (20):configuration; - shape of head open sand mold closed-end 
sleeve, and construction material; - an overall-length [ of 4mm ], outer-diameter 
[ of 1.6mm ], and stainless steel, and dimension; bore emissive material [ of 
1.2mm ]:magnesium fluoride [fluorescent substance layer (17) ~ ] 
Construction material: Three-wave fluorescent substance and thickness: 15- 
micrometer[enclosure object] 

Filler gas: Mixed gas (presentation ratio: neon / argon =90 mol %/10 mol %) of 
neon and an argon, charged pressure: 1.06kPa (SOTorr) 
Mercury: The amount of enclosure of 2mg [0037] The emissive material of an 
electrode mixes the powder of magnesium fluoride with the butyl acetate of an 
organic solvent above. By adding the nitrocellulose of optimum dose after that, 
adjust viscosity, consider as the shape of a slurry, apply the slurry of this 
emissive material ingredient to all the front faces containing the peripheral face 
and inner skin of an electrode base, and this is set in nitrogen-gas-atmosphere 
mind, by heat-treating at the temperature of about 1200 degrees C, emissive 
material is held on the front face of an electrode base ~ making ~ the amount of 
maintenance ~ about 2.0 mg/cm2 it is . 

[0038] [Measurement of a lamp voltage property] When continuation burning of 
the above-mentioned low-pressure discharge lamp was carried out by the 
constant current burning circuit on the conditions from which a lamp current is set 
to 5mA and aging of lamp voltage was investigated, it was as being shown in the 



curve A of drawing 6 (broken line). Tliat is, tlie lannp voltage in the continuation 
burning early stages of this low-pressure discharge lamp was about 150V (actual 
value), and the same voltage characteristic as abbreviation was maintained until 
continuation burning time amount exceeded 8000 hours. In addition, the 
operating temperature of an electrode was about 500K. 
[0039] <Example 1 of contrast> Except on the other hand having used the 
electrode which has not prepared emissive material, the low-pressure discharge 
lamp for contrast was produced completely like the above-mentioned example 1, 
the same continuation burning test was performed, and the lamp voltage property 
was investigated, lamp voltage [ in / a result is as Curve R (continuous line) 
showing to drawing 6 , and / the early stages of continuation burning ] ~ about 
230 ~ it was V (actual value). 

[0040] <Example 1 of a comparison> Except having used the barium carbonate 
instead of magnesium fluoride, the low-pressure discharge lamp for a 
comparison was produced completely like the above-mentioned example 1, the 
same continuation burning test was performed, and the lamp voltage property 
was investigated again, lamp voltage [ in / a result is as Curve B (chain line) 
showing to drawing 6 , and / the early stages of continuation burning ] ~ about 
175 ~ it was V (actual value), and when continuation burning time amount 
exceeded 80 hours, and lamp voltage rose greatly and passed 100 hours, it 
became the same property as the low-pressure discharge lamp concerning the 
example 1 of contrast. 

[0041] <Example 2> According to the configuration of drawing 1 , the low- 
pressure discharge lamp (10) was produced according to the following conditions. 
[Glass bulb (11)] 

construction material: ~ lead glass dimension: ~ the overall length of 70mm, the 

outer diameter of 2.6mm, and the bore [lead wire (13)] of 2.0mm 

Construction material: A dumet wire, the outer diameter of 0.35mm [an electrode 

(14)] 

Electrode Base (20):configuration; ~ the shape of a head open sand mold 



closed-end sleeve, construction material; stainless steel, the dinnension; overall 
length of 4mnn, the outer diameter of 1 .6mm, bore 1 .2mm emissive 
material:magnesium fluoride, a strontium oxide, a calcium oxide, and the mixture 
[a fluorescent substance layer (17)] of a zirconium dioxide 
Construction material: Three-wave fluorescent substance and thickness: 15- 
micrometer[enclosure object] 

Filler gas: Mixed gas (presentation ratio: neon / argon =90 mol %/10 mol %) of 
neon and an argon, charged pressure: 1.06kPa (SOTorr) 
Mercury: The amount of enclosure of 2mg [0042] In the above the emissive 
material of an electrode The magnesium fluoride of 30 - 50% of the weight of 
within the limits (MgF2), 30 or less % of the weight of a strontium oxide (SrO), 30 
or less % of the weight of a calcium oxide (CaO), and the powder mixture of 5 or 
less % of the weight of a zirconium dioxide (Zr02) are mixed with the butyl 
acetate of an organic solvent. By adding the nitrocellulose of optimum dose after 
that, adjust viscosity and it considers as the shape of a slurry. With a means to 
apply the slurry of this emissive material ingredient to all the front faces 
containing the peripheral face and inner skin of an electrode base, to heat-treat 
this at the temperature of about 1000 degrees C in a hydrogen gas ambient 
atmosphere, and to make the mixture of each metallic oxide generate emissive 
material is held on the front face of an electrode base ~ making ~ the amount of 
maintenance ~ about 2.0 mg/cm2 it is . 

[0043] [Measurement of a lamp voltage property] When aging of lamp voltage 
was similarly investigated in the example 1 about the above-mentioned low- 
pressure discharge lamp, the lamp voltage in the early stages of continuation 
burning was about 150V (actual value), and the almost same voltage 
characteristic was maintained until continuation burning time amount exceeded 
10000 hours. In addition, the operating temperature of an electrode was about 
500K. 

[0044] <Example 3> The low-pressure discharge lamp was produced completely 
like the above-mentioned example 1 except having used the electrode obtained 



as follows. 

[Manufacture of an electrode] After mean particle dianneter carried out press 
fornning of the nickel powder which is 3 micrometers, the head open sand mold 
closed-end sleeve-like porous electrode base (30) was obtained by sintering at 
the temperature of 900 degrees C. On the other hand, the mean diameter mixed 
the powder of magnesium fluoride (Mg2 F) with organic solvent butyl acetate, by 
adding the nitrocellulose of optimum dose, viscosity was adjusted and the slurry 
of an emissive material formation ingredient was prepared. By heat-treating it at 
the temperature of about 1200 degrees C in an inert gas ambient atmosphere, 
after applying this slurry to the front face of the above-mentioned porous 
electrode base, melting was carried out, impregnation was carried out into the 
porous electrode base concerned, and this manufactured the electrode which 
makes it come to hold emissive material a front face and inside porous, the 
amount of maintenance of the emissive material per unit surface area of this 
electrode ~ about 3 mg/cm2 it was . 

[0045] About this low-pressure discharge lamp, like the example 1, when the 
lamp voltage property by continuation burning was investigated, the lamp voltage 
in the early stages of continuation burning was about 150V (actual value), and 
the almost same voltage characteristic was maintained until continuation burning 
time amount exceeded 12000 hours. Thus, since the amount of maintenance of 
the emissive material per unit area can be made [ many ], the low-pressure 
discharge lamp of this invention which has the electrode which impregnation of 
the emissive material was carried out to the porous electrode base, and was held 
is maintained over the period when a good property condition is very long. 
[0046] <Example 4> The low-pressure discharge lamp was produced completely 
like the above-mentioned example 1 except having used the electrode obtained 
as follows. 

[Manufacture of an electrode] The nickel powder whose mean particle diameter 
is 3 micrometers as metal-particles material which constitutes an electrode, and 
the powder of the magnesium fluoride (Mg2 F) whose mean particle diameter is 1 



micrometer as emissive material were mixed at a rate tliat botli mole ratio is set 
to 5:1, and it mixed, having added stearin acid 0.5% of tlie weiglit, and lieating it 
as a binder, to tliis, and tlie granulation powder whose mean particle diameter is 
about 5 micrometers was prepared. It is this granulation powder 1 ton/cm2 
Carried out press forming to the shape of a head open sand mold closed-end 
sleeve with the outer diameter of 1.4mm, a bore [ of 1.0mm ], and a die length of 
5.0mm by the pressure, heat this at 800 degrees C in a hydrogen gas ambient 
atmosphere, and stearin acid was made burned down, after that, temperature up 
was carried out to 1000 degrees C, it held for 20 minutes, sintered, it cooled after 
that, and the electrode was manufactured. 

[0047] About this low-pressure discharge lamp, like the example 1, when the 
lamp voltage property by continuation burning was investigated, the lamp voltage 
in the early stages of continuation burning was about 150V (actual value), and 
the almost same voltage characteristic was maintained until continuation burning 
time amount exceeded 12000 hours. Thus, also when using the electrode with 
which both the metal particles and emissive material that constitute an electrode 
base were sintered, and emissive material was held, the low-pressure discharge 
lamp with which a good property condition is maintained over a very long period 
can be offered. 

[0048] In the low-pressure discharge lamp of this invention equipped with the 
electrode with which the emissive material which contains a fluorine atom content 
compound and becomes was held, such [ the lamp voltage in the early stages of 
continuation burning / low moreover ] a low lamp voltage property is maintained 
over very long time amount, and high luminous efficiency is acquired over long 
duration so that clearly also from explanation of the above example. 
[0049] 

[Effect of the Invention] According to the low-pressure discharge lamp of this 
invention, as explained above, when the emissive material with which an 
electrode comes to contain a fluorine atom content compound is the thing which 
it comes to hold at an electrode base, also in continuation burning, the property 



that lamp voltage is low is maintained over a long time, and high luminous 
efficiency can be acquired over a long time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view for explanation showing the configuration In an 
example of the low-pressure discharge lamp of this invention. 
[Drawing 2] It is the sectional view for explanation expanding and showing the 
configuration of the electrode section in an example of the low-pressure 
discharge lamp of this invention. 

[Drawing 3] It is the sectional view for explanation expanding and showing the 
configuration of the electrode section in other examples of the low-pressure 
discharge lamp of this invention. 

[Drawing 4] It is the explanatory view showing typically the condition of the 
organization of the electrode constituent in drawing 3 . 
[Drawing 5] It is the sectional view for explanation expanding and showing the 
configuration of the electrode section in other examples of the low-pressure 

discharge lamp of this invention. 



[Drawing 6] It is tlie cliaracteristic curve slieet sliowing aging of tlie lannp voltage 
of the low-pressure discharge lamp of an exannple 1 with the lamp voltage 
property of the low-pressure discharge lamp of the example of contrast, and the 
example of a comparison. 
[Description of Notations] 

10 Low-pressure Discharge Lamp 

11 Glass Bulb 

12 Closure Section 

13 Lead Wire 

14 Electrode 

17 Fluorescent Substance Layer 

20 Electrode Base 

21 Emissive Material Layer 

30 Porous Electrode Base 

31 Sintering Metal Particles 

32 Emissive Material 

41 Metal Particles 

42 Particle of Emissive Material 
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tmy ^y^yh^:^ L^j:^^}%mmmx$i ^ x$mMJS. 
m\iif5 ooKnm<^iSi\'yi^xmm<^^^m^z 

m.tm^tmm^&K ^ d , m-^xmmi'mm 
Kmm(^imt^mrmzhfz x -mm ^ix.^ <m 
mmzhfz-^xm^mmmi^hzk-b-x^ 

[0036] 

mim\ OT. ^^w^mmmt^mMmz-^\^xwm 

<mmmi > mimmi^zmw Tm(^^mzx offiji 
stm^yr (10) ^imifz. 

i f}y7J<^}Vy' (11)] 
M« : m yx 

^ffi : :^;^7 0mm, j?hfI2. 6mm, |*I@2. 0mm 
Cy-m (13) ] 

: 'J-^ -J< •'/ Ml. ^'hflO . 3 5mm 

cms (14)] 

mnaft (20) : ; ^mmikm^mx y -7-4^, 

MM; X^y]yXm, ^&;^^4mm, 3?f.gl. 6m 
m, F*5fll . 2 mm 

m^i^m (17)] 

MM : : 1 5 xtm 

CSAti] 

*^A^'^ : ^^tyiiiUr!l'd-y<7yi^i^:^y. (fflfigib : 
^-:ty/'r;t'3>=9 0^;l/%/l 0^;l/%) , J^A 
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B: 1. 06kPa (SOTorr) 

7j<il: MA*2mg 

[0 0 37] m±tfcv^T, msomi^sfettiw±. y 

m2. 0mg/cm2 Thl . 

[0038] c 5 yrmji^tti^as] ±im&Eikm 

yyri:., y yrmWiti^ 5mAttc^ *f+T'.7EmiI *iT 

(■t-2> 7 yrmjifift 1 5 0 V ( mm§. ) xh , mm.'^. 
j^immi^^s 0 0 0 ms^mi htxnmm(^n.&im^^ 

[0 0 39] <nmm i > «^jfctBf%«^isftT 
yrmmtm 2 3 o v ( ^s*® ) x% ^ tz , 

[0 04 0] {immi) tfz. 7vjt-7^"^^>'^Ac7) 

^rTWitfefts^yrmii*^! 7 5V immm) xh 

# < ±# t . 100 mm^mm-h m^xiinm\ 1 

f^sffijiam^ yrmmm'Khti: -> tz , 
[004 1 ] <Mmm2 > la 1 t^jfifi!cti^v\ tibo* 

OfiJIifem^yr (10) ^#Mt!t, 
[.:^'yX)^}Vy' (11)] 

^S:^^7 0mm, ^'^g2 . 6mm, 1*1^2. 0 mm 

cu-^■|| (13)] 

nW.: 'Ja-:^'vVU, WiiO. 3 5mm 

inm ( 14) ] 

msai* (20) -.m-M; mmimMmx ')-^^, 

n>M.; X^yVXm, ^j£;^;^4mm, WSl- 6m 
m , l^fl 1 . 2mm 

{.mmm ( 1 7 ) ] 

«W : ^i!fe;S:^3tl4:. ff^ : 1 5/xm 



nXilX : ^^tyiiiUr!l'd-y<7yi^i^:^y^ (fflfigib : 
^^ty/Tii-dy^g o^il-X/l o^;j/%) , J^A 

JE: 1. 06kPa (SOTor r) 
*^:MA*2mg 

[0042] ia±tt3V^T. 3 

0--5 0fii%t0tESlF^O7'y'fl:v^-:T^;^^A (MgF 
2 ) - 3 0fil:%iilT^it'ftxbny^^i. (Sr 
o) . 3 0S*%OT^^SS^l:^;^>">i^ (Cao) i^i 

=ihu-t}Vu-xi:Mtl'lkizX-oXfm^mmiX 

ti^7i<m:^xmmn^^zt5\>xmi o o o°c(7)^sjkt'Jd 

mmm L T * § s ^mz j; 

h^. ffij#a(±l^2. Omg/cm2 f^fe^, 

[0043] c 7 vrmffiiittttfoij^] _hiB<7)ffiffig(« 

m&(r,'mmtm^fz bzh. mmm^mizh^h 
=> yrms.i±m 1 5 0 V ( mmm ) xh o , mtmm 
mn 0 0 0 omm'kuti>tx'ft}imm(^)%sm'&.t^ 
vm's^tifz. ^tj. nM<^mmM^mm5QQKX'h-y 

tz. 

[0044] <mmm 3 > rm^.t 0 ix%uif:^ 
m^mv^fzzbmHi±imtm 1 b^< isittt: uxfi 
mikmyyr^imLrz. 

(.mmcomm} 3 /x mco - ^ y/um^^ru 

ximi fztk. 0 o'cxfmth ibizx^i. % 
^mm^m7.\)-y''m^^'»Mmmw. ( 3 0 ) ^# 
tz. ^mm^y '■/it'^^'^^i^'^i^ (Mg2 F) 

miiiWMMWmcox y V~^:mmLfz. ZcOXy V- 

x#HM4i(:i^i'^-Cll7l 2 0 o°cc?)iasmwi^s 

zbizx'o mm^^x m^iiwwMmi^^i,z^m^ 
Mz^y)^ mmtsxv^^^immmzm'f-mm 

mmw^^x^j:^mmi:mmifz. ^o^somfi^ 
mm^fz D (Dm'rmiiimMc^Mmmim 3 m c m^ 

[0045] ^t7)ffij±S[«7 yrtcov^T . SlifeM 1 1 
mmiz Lx . mmmiz xhy yrm&m'\tm^fz b 
z h . wm^Rwmzm'rh y yy-mmm 1 5 0 v 

{mm) xh 0 . w^^R^f^i? 12000 mf^^n 
tht.x^}Lnm.(rM)m'mmm^ixfz. zay^ a 

mMmmw^^zm^mrn'mmmfixm^ 
f\.fzn&^^^himm(^mmxyyy°\i. mmm 
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[0046] <MmmA > Ttato J; 0 {z Lxm^fitzm 

Sfl?!)^' 1 mt?)7 -y^t'7^''^->"^i^ { M g, F ) 

M*«^;^it*^'5 : lb^j:mii^X-Mi^l. Mz 

^uyy-bLxx^Tvym^o. 5mm.%i}ui. M 
mi^j:i/^^M^ ixwmimm sum ff^mm^m 

mifz. .iCOmMnM^: . lton./cm2 CDlitlX^I- 
@1. 4mm, l^gl. 0mm, ;1§5. OmmiO^tS 

mmm^mx u -ymzrvxmBi. ai^ym^'^ 
mmn^xs 0 o°ct;»LTXTr y ym^m^^ 

^. 'c^omi 0 0 ovtxm^Lx 2 o^mu^Lxm 

[0047] >IOffil±|![«7 yrtoV^T , ^M^J 1 i: 

mm^z Lx . 'mm^z^ i y yrw±mtm^tz t 
mmm^mi>zmiyyrw±iimi5ov 

imvm) t -f) ') , ]m}^jmmtin 200 o^mt:m 

mmmmm^^mn^tmfmmM^miz 
mi^^tixm=Tikmmmm^tifzmmm^^^^^ 

mtinmimyyr^tmti z t ^^x^ i . 
[0048] i:j±(7^mtmmmt'^hmhp^j:x 0 

mmufzw&mtt^mmcoi&Bmmy yrx 
It. mmm(7)^mt,zi5iir^yyrm&m&<. t^^i 

^<7)Xd ^^i&^^yyrms.^m^^ h^xM:^ mrmzh 
tz-oxmmti. ^mrmzhfz ^ t « v -^%m}mm^ h 

[0049] 



Lx^j:hm'fik'mi'mJjmm&mzm^^fLxts:?^i^(^ 
xhhLti,zx^^ mm.m^zii v^xh ^nfmzhtz n 
x'yyrnm^m.^m'm^^'^fi. mmzhtz-^x 

mw -^mm\m£im.=fyr<j^-m,ziinhm^i 
^-tmmmmmxhh. 

[ H 2 ] imw^<r>m.wmry yrco-mi>zi3 if^mmm 

j^<^mfS.^m±Lx^.'timmmmmxh^. 
[03 ] ^^m(^i&&mmyyr</)imm^zt5ifiVM 
m-!&mmi&±ix7j,-tmmmmmmx%i. 
m4]m3izmi mmmmmcommmtmm^ 
m^z^f.~tmmmxh^. 

m^^m!&^:ij:±ix7j,i-Mmmmmmx$)i. 
me ] mmm 1 <^){&smmyyrc^y yrm&<^'^m 
^<ti. nmmtsxv^imm<7)i&mMyyr</)yyr 
msmE t MzT^-tmmmmxh i . 

10 i&Etxmyyr 
y-m 



1 1 
1 2 
1 3 
1 4 
1 7 

2 0 
2 1 

3 0 
3 1 

3 2 
4 1 

4 2 



[01] 



[02] 



1 Offiffi»B5 V? 




1 3 U - KiS I 



1 1 ■fl^Xi<)[^zf M±.^l 2 



r 




12 14 ^ aw 1 1 

1 7 ajEffiB 1 3 



2 OS«S# 




1 3 y - K» 



1 I #7X/<t*:? 



17***« 12«ib« 
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(72)^BB# X^m Jt— F^'-A(##) 5C015 AA03 BB02 BB04 CC02 CC03 

JiJ¥®MMyFJfBrfe±1194||ffi -Oi^^ CC04 CC06 CC07 CC08 CC09 

lli^ffiiSi^ai^ CCIO ecu PP02 PP03 PP04 

PP05 



